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ABSTRACT

This report for the Technicel Positions Research Projacti.
Contract Nonr-233(08), discusses briefly all techniques and materiais
used in the study of ﬁw*“-:zical Jobs found ct the U.8, Naval Air Missile
Test Center at Pt. Mugu, C2:iferniz, and at the V.S, Naval Givil Eagineer-
ing Ressarch and Evaluation Laboratory at Port Hueneme, California., The
techniques used in describing, anslyzing, and clasaifying tbhese jobs are
pressuted, It is conciuded that technical skilis and knowledge ere the
important variables in these jobs, and that purely vertsl tsochnigques must
necessarily fail to provids an idesl sclution to difficulties. Recommended
directions for future research are presented,

Coples of the final report are availsblzs upon request from the
Engineering Department, University of California, Los Angsles 24,

Califormia,
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FINAL REPOR
: TECHNICAL POSITICNS RESEARCH

I. NATURE OF THE PROBLEM:

T

Tihis project was establishied with a rather general cibjective 1n mind:
the study of technical, or subprofessional jobs to dliscover a3 much as possible
about. them. The view was held by ths esdvisory committee that sl though a good

deal i3 known about engireers and skiiled tradesmen, very little is knowa

N CAPTETL - 0P | T

about the technically-trained sub-professional group, whose training and skille

lie somewhere in between those of the other two groups. More specifically, it

T wwwe

W

position® and analyzing and classifying aa many of these as pusaible. The
positions to be described and enalyzed wers those classified or judged to be
sub-prolsssional in the Naval laboratories of Southern California. The materisl
to be used for the studv was toc be the exiating Civil Servica Position
Descriptions, which are located at the Navy Area Wage and Clasyification Office
in Long Beach. If time and material became available, ihe work was to be ex-
tended 4o inslude & study of the trainirg of technicians, with a view to esatabe

lishing reccmmended curricula and selaction procsduras,

IT. FIRST PHASE OF TH:Z STUDY: Review of the Literaturs,

A complets revisw of the literature on technical poaitions was

I
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undertakan with respect to job evaluation, selection, and training. No

refersnces containing useful Gata were uncovered in the fields of either

F SRR

selsction or training. In the field of job evaluastion and analyais, 307
pertinent references were discovered, These form the hasis of Tecimical
Report No, 1: A Survey of the Literature on Job Analysis of Technical
Positions., Examination of thssa articlses revealed thet in anly 9 of these
are technical jobs explicitly reccgnized as problems for the job analyst,

Nost of thesz 9 articles are guite general, merely pointing out that conven-

%

tional job evaiuation plans do not work well with technical people, But
there 1a ample suggestion that in the evaluation of tecimical jobs too little
attention has been paid to technical skills ard knowledge. This technical

3 report will appear in Perscnnel Fsychology, Summer Issue, 1953, and will be

N distributed in accordance with the of{icial distribution list as soon as re-

nrint

3

a srajlable,

The implications of this report for the conduct of the project were
important, First, it wss apparent that our job deseripticns would have to
concentrate on the akills and technical knowledgs involved in a given job.
Second, a new job analysis form was developed on the basis of information ob-
tained for the report. This new form places greater emphasis upon abilities,

akills, and knowledge than prsvious fomms,

III. SECOND PHASE OF THE STUDY: Preparation for the Job Analyses.

The newly-devised job snalys._ form was tried cut, using tecimicai

()
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jobs nccurring in the Bngineering Department at the University of
California, .08 Angeles. The purpose of this try-cut was &c discover any

difficultieces in the use of the form, and to give the Job analysts some .

¢ s
Y

practice with technical jobs. On the basis of this exporience the foram

F was revised, A copy of this final revision will be found in Appendix A,

IV, THIRD PHASE OF THE STUDY: Anslysis of Civil Service Position
Descriptions,

As originally conceived, thi® project was to confina itself o the
analysis of the material already collected and appearing on the regmlar
Civil Service Position Descriptions. It became obvinus immediately that
wuch of ths information which the new job analyais form called for could not
: be obtained from the Civil Service descriptions, It was equally chvisus that
“ the descriptions wers writien in order to obtain a maximum rating, not un-

g naturally, But due co peculiarities of the Civil Servics ratings, the em-
";:, phasis is larzcly ou supervisory responsibility, a factor which has not been
: found to be a crucial one for technical positions. IS was our judgment thai

the Civil Service position descriptions would not provide enough specific

information to givs us meaningfui technical job descriptions, and that che

? positions were deacribed as being so much more reasponsible and compiex than
!2 they actuslly =rc that we would be unakle to muke consistent verticel ratings.
{1 For these reascns, the advisory committee approved a mcdified plan,
%' This pian was to go ahead with the analysis of ths Civil Service position

%L deseriptiors for ons laboratory only, and then to tsst the ciassification by

- the use of more datailed information absut the jobs concerned. For a number
of reasons the Naval Air Mieeils Toyt Center at Pt. Mugu, California was

selected as the lsboratory to be investigated,
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The Civili Service position deseriptions for about 82 jobs believed
to fall in the category of tschnical Johs were ther avstracted to cur newly-
devaioped job analyeids forms. Anm goon as &il avallaeble material had veen re-
corded, an sttempt{ was made %o classify these jobs into horizuntal categories,
or types, which would require the same general kind of training, knowledgze and
sikills, but at various leveis, The threes memherz of the project staff made
indepandent judgments, as to categories rzquired and the jobs which should be
placed in them. Then, by discussion, agreement was reached as to the most
useful categories for thsse particular jobs and the speoifie jobs which be-
longed in each, Definitions of theses categories, together with the P,D,
numbers of the jebs ocsurring in each, will be found in Appendix B,

Vericical ratings (grade level) were made independently by three raters.
using 4 faur-point scele, The agreement, even afier prolonged discussion, was
poor, Even complete reversals occurred --- one rater placing a job at the top
of the scale while znother placed it at the bottom of the scale —- and it 'was
impossible to reconcile the differences. The difficulty appeared to lie in
lack of precise and specific information, and diametrically opposed interpre-
tations of the rather general statements we had to work with,

The conclusions reached at this stage were that it had proved impossibls
to make precise judgments due to the extreme generality of the available inform-
ation, and that more specific. knovledge about what the men in the ;.bs actually
did was imperative if we were to make our job cat.égories less general or reach

any agresment as to grade level,

V. FCURTH PHASE OF THE CTUDYs Analysis of New Pt, Mugu Job Descriptions
and Interviews.

de were provided with copies of about 140 job descriptions preparsd
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by tecimnical. peraonnel at Pt., ¥ugi. These descriptions hsd Leen writtenm by
the incumbants some mcnths previous vo 4his, Whereas they stili suffered froa

an attempt te gain & higher rating for the job, they did contsin more speeific

SO

Y inforoation and more examples of what the men actually did. These were ab-
stracted {0 the job analysis forms, Thersver pertinent additional information
oocum-ed in the prericvs job anglyses based upon the Civil Soirvice position
descriptiona, it was utilizsd.

; A chgck 1is+ was prepezred for use in interviewing the supervisors of

t technical personnel. Fcr each job, information still lacking or inadoquetc on

the job analysis form was noted on the check-list. Interviews were then arrangsd.

Interviews lasting about LO minutes were conducted with the supervisors
of ths technical personnel at Py, Mugu. The notes taken during thess intarviers,
and the judgment of the interviewer were then abstracted to the job analysis
form.

Since we did no* uncover adeguate information regarding sdueation or
previous experience, a “orm was prepared for this materisl. Then the personnel
records for the incumbents sere consulted, and the relevant m-tsrial abstracted,
This a3 utilized in two ways: first,'the incumbent’s actusal eduzation and
axperiancs 8 lnserted on the fob analysis form: second; & "standerd" sducztion
and experience was calenlated, based upon the median education and experience
for all jobs of a 3single type and general level, Raters were forced to make
their judgments by considering both actusl and "standard" education and ex-
perieace, because neither could be ccnsidered what the Jlob actuzlly required,

This aclution is recsgnized as being far from ideal; but it appearsc to be the

? srily workabls compronise., & preferable approach would be one based upoen both
lig eyperimental and psychcmatric technigues; but it was cbviocusly impossible in
‘E
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this situation because of “limivatic~ - gf time and funds, 2nd the security
problad.

New horisontal classification2; or categories were mads, on the basis
of all the available inforrmztion, by four raters independently. Discussion
wags utilized to arrive ac a mutually agreeable set of categories and the joba
which should be placed ia each, A list of these categories, together with
dafinitions for each, will be found in Appendix C, These definitionz are
purposely &s suecinect as possible; it is believed that they are sufficient to
pernit accurate horizontal classification and that no useful service i= per-
formed by a multiplicity of eymonyme, 14 is apparen

aymnonyme, arent thay the incraased specific-
ity of information ha= ro3ulisd in {iner discriminations among job categories,
Also in Appendix C will be found a table of comparisons of the present Civil
Service classification, the first classification by this project, and the final
ciasaification By tha project, Comparisons are possibvle in less thar the full
numbe: of cases, but the evident result of the study hss been to make ths
clessification mors specific, In a fow cases a change of genersl category did
occur, but such changes are in the minority.

A study of ths raliability of the psychological abilitiss rating scales

(Vorker Characteristics Check List, last page of job analysis form) was under-

.taken., In spite of repeated revision of the definitions of the traits and the

anchor pointe on t}ie scale, 1ittla agreement could be reached by four raters,
There appeared t¢ be no hope for reasonable relliability, at least with the
material available to tha project. It was concluded that a shotgun testing
grogram would holc greater proavice of results than this rating technique, The
ratin '3 wara tharefera chandoned  engd thiz shast oo lohgst appeass on the job

anglysis form,
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Vertical classificaiion was again attermpted, based upon the axpanded
knowladge of the technicel jobs a$ Pt. liugu. Independent judements were made
by four vaters for each job, but{ each category wss judged by itself, Then
over-all ratings, on a S-poin!, scale, were attempted, which placed each job
category in proper relation tz a single category taken as a standard, In these
over-~all ratings 3| judgments wure wade by sach of three raters, Ths resulis
were surprisingly goods in 1C cases no discrepancy in rating ocourred, in 20
¢23es there was a discrepandy of one point, and in four cases a discrepancy of
two pointa, No larger aiscrepancies occurred. The over-all rating for each
of ths jobs will be found in ippendix D. These were determined by translation
of the original independent vertical ratings of each category into the over-all
scele by means of tzbles whish each individusl prepared showing translation
factoras for his judgmentsz. Also shomn are median ratings and the mmber of
discrepaicies in ovsor-z1l ratings., Az can be readily seen, in general the
agreemani is good., The number of discrepancies l# not excessive for ratings
of this scrt: no discrepancies in 29 cases, 66 one-point differences, and 17
cases where two-point diffeirencas occurred, There were none larger, The
definition of the five anchor points for the vertical scale will slso be found
in Appendix D, |

Thereas the results of the second attempt at vertical rating Qppear
to be au improvement over the first, the raters ars not convinced that they
are meaningful. Although the ratings were made completely independentiy, it
becane apparent, during discassion, that each had found it necessary to rod
upoun & few key words and concepts, If design were mentionsd i1 the job
description, theau e job yas never rctad balen 2 given point, for example,

The implications of this procedurs are sebsiing: tha rating o s particular job
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iz thus seen to be daﬁ§udent in large measure upon the particular words a
3 man happens te 1usc ia describing his josb. If he has some verbzl facility,;
- and readily catches on to the job analyst's lingo, he may galn as much as
e two points for his job, It appears to be an inevitable resuit of any system

whereby the incumbent writes ary significant pert of his cwn iob descripiioi.

VI. FIFTH PHASE OF THE STUDY: Background of Technicians,

3

bt

wy

Because of the genersli interest of thse projact in learning as much

Tr

83 possible about technicians as a group, some thought wao given tc possible

ways of gathering information about where tschnicians come Irom, what their

£ hiobbles are, and ary other characteristies which might sei thea off from

- other related grcups, end thus help in the selection of tecinicians,  As a
result a questionnaire, called a Job Ressarch Questiornairs, was develospad.
A copy of this questicmmaire will s found 4n Appendix E. Ii{ was cdssigned to
elicit as mich background information as possible, The plan was to compare
the responses of technicians with those of engineers and of skilled tradesmen
in order to discover whether or not thers were any baskground fzclers which
would -help in discovering whether a man was suitable for technicsl level work,
and would remaln in the work, The questlionnaire wae administersd to sbout LO
engineers, technicians and shop cmployeea in the Engineering Researclt Group
at tha Unjversity of Califorrdz, Los Angdies, Analysis of the resulis showed
faw sigrificant differences., Those differences which did appsar seerned to have
some relation to age, salary, or education, which factors sre different ameng
the three groups. Tt was coneluded that sny study using the questiomnnaire
would require that the three groups be sguated for these variables. It did

not appear practical, therefore, to pursue this phass of the study becaume of
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the limited furnds available and th: siwe of the sampls necessary.
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; VII. SIXTH PHASE OI THE STUDY: Technical Jobe at the U.S. Neval Givil
Engineering Hegsearch and Evaluation Iubcratory at Port Huenome, Celif,

it wa® propogsed that a check on the new classiiication system be made

Uy repesting the job analysis aspects of the study a8t a second latoratory.

“ Since the time remaining before the termination of the project was not

E_i great, and since we did not went to take a selected sample, we chcse a astation
:iz where there were few technicians, so that we could investigste the entire pop-~
%’; ulations, The only feasible location wes the U.S, Naval Civil Engineering

'fh Research and Evaiuation Laboratory at Port Huename, California. The ninotesu

‘i‘ technical jobs at this station were described and analyzed an the bazis of tha
L, . standard position descriptions, interviess with both the inecumhanis and their

supervisors, and educatior and evporience records in the pecconnal foldars.,
The procedure was similar to that of the second study of the Pt, Mugu jobs.
Classification into job caitegorics was done indspendently by three raters.
These were then amalgamated into a single scheme., The classifications used,
their defiriticns, and the Position Description Numbsra #111 ba found in

Apvendix F. Most ¢f 4the jcbs here are not similar to the technical joba

occurring at Pi, kuga. The major functicn of this extension of the study

T

ka3 been to expand somevhat the scope, to include more diverse 'obs,

The median vertical ratings, with the numbera of the positions occur-

”~

E LN

<38 ring in each, will elso be found in Appendix F.  Again we find resssnably gocd
(<8 ; :
e agreement for ratings of this sori. The comments sbout the vertical ratings
5

'Q.'_-“.

_% at P+, Muou apply here also, howsver.
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viIii, CONCLUSIONS,

The major conclusion reached by this project is that technical skills
and technical knowiedge are the moat important factors in technical jobs, and
that any job dezoription form, l1ike that in current use by the Civil Service
Commission, which places great emphasis on various phases of responsibility
and supervisiocn will yleld & minimum of information about technical jobs,

Even with the increased information provided by the supplementary
procedures, it was discovered thut great dependence was placad upon key words
and concepts in the process of ciassificatvion and rating, 1t was felt by the
reters that the cccurrence of tuese key words was to somé extent a foriuitous
matter, and related, not tc the job as much as to the ver facility of ihe
incumbent,, This is, of course, particularly trua of descriptions written
entirely by the incumbent, but is nevertheless applicable to job dsscriptions
of the ordinary Iindustrisi type, where the key words are provided by the job
analyst,

A third factor of importance in dstermining the accuracy of tos job
snaiysez 1s the 'degres of familiarity of the rater with the details of the
job. Lack of suzh knowledge mey result in either too lenient or too harsh a
judgment. Since judgments sbout the complexity and difficulty of the skills
involved are important in analysis and evaluation of technical jobs, this
factor may loom rathsar large, even in the classification of jovs into discrete
categories,

A second fact brought to lignt by the investigation is the dearth of

information regerding the education and experience required by various

N o ' ' TR s )
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techrical jobs, The experience and education of indivicuals at present am-
ployed varier widely, and no standards ars available, It eppecrs to be rather
important that soms attention be given to the development of such standards in
order that training given bs related as closely as possible to trzining re-
quired. This would assist materially in reducing the number of vearz of
axperience required, ahd would provide a wore certain source for technicians,
At present the malin source for such employess scems to be the Armed Forces
Training Schools, This source is nol sufficiently reliabls iv serve as the
major one.

Al though the project has achieved a reliable classification for some
technical jobs, and has mads available to interested offices the detailed job
doscriptions which represent the major invesiment of time for the project, we
belisve that our most fruitful results lie in the direction of recommendations
for future research on tschnical joha. It is svident that, if our conciusiona
are accurate, research on descriptions and analyses cof technical jobs should
take ons or more of these directions:

1. The development, of pexformance tests and paper-énd-nrnecil achieve~
ment tests for technical aress., Oniy in this way can the actual skills invoived
bs carsfully defined. Attempts 2t verbal deserintinn of skills have been uni-
formly uncuccesaful,

2. The use of job analysts with some technlical %raining, tegether with
therough observation of performance on the jcb, Thias would avoid dependesnce
upon the incumbent'!s verbai facility or the usual job analyst'e lingo, and,
though nct as satisfactory as the first suggestion, it would be an improvement
over the existing situation,

3. The use of gupervisors of technicians to write tha 'ob descriptions,

PSS T A S i Wit i e £ S s s i A R SR P e | ¥y T SRR
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To b workable this would reguire considersbio “raining of the supervisors
¢ in the techniqucy of industrial psycholesy and paychometrics. But since
the indivicduals involved are largely eugineery and scientists, it is likely
ts bas 2n eagier 4ngk than giving jch analyata seme tachnical backgrouad,
Secondly, it is appareat that much research needs 4 be dous in the
area of oducation for technical jobs., This is important frum twe points of
viewt
1., From that of Junior Colleges and technical schoolis who would like

to train for thass technical positions but do not imow how %0 do ss, and

2, Fran that of ths employez who would like a Supply of thoroughly

g g AV S A AR e S B W s gy oyt sng

rained nen wio do not need years of on~the~job experience before they are
S sompetant to handle any but the simplest probicius. A joint research team con-
sisting of thé Job analysts; the saslection and other personnel officers, and
raopresentatives from rscognized training institutions could probably solve this
problem nore rex-ily than any of them elone,

Fanaily, a concerted effort to construct reliabie and valid measures
of 8kills and knowledge would serve many useful purposes: the establishment of
adequate selecticn and promotion devices, the prescise definition of the skills
invoived, the gpcecificetion of the kinds and lcvels of knowledge and skill to be
developed by tecimical curricula. This may prove, in the long run, to be the
ieast costly eporosch to xany of the probleas j_nvélvad in dealing wdth technical

jobs,

Margaret Hubbard Jones
Associaie Project Director
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APPENDIX A
g JOB ANALYSIS FORM -~ TECHNICAL POSITICNS
i
&
& 1. Identification Data Date
3 .
= Tob Titls No., &S _
3 Iricumbent Date Hired
}; Uepartment Statien
g Supervisor _
§ (Titie! {Incumbent)
£
3
= Job Analiyst
& 2. Work performed Oparations
&
%‘

) *_T“".’W""R
. i3



3, Ski3) (level) 1 2 L 5 é 7
low avg. Excaptional

\w

T

|

ko Job background

&. Tools and equipment uased:

b. Tolerancas and/or standards:

c. Materizls uned:

AT Y I T & TRt 2 4 X1 Lam e 21 g

Specizl knowledgza (snecific, as: work out trigoncruetric formulas fricm
tables, not trigonometry) :
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a-3

Education
a. Liberal (H.S. or Ccllegw, with degre: and number of years):

-

b, Technizsl (trade school, Jr. College Tech,, Engineering Dsgree,
Phyaics major, etc., and years):

Uxperience (give length of time)

a, Specific Oceupation:

. This organizaf.ion an prior joba:

¢, Time on this Jeb 4o attein acceptable proficiency:

d. Other combinations of education and expcrience acceptablet

Line of promoetion

a, Ie this an entry ijob? Yes No
b, Prior Jobs

c. Next higher lob:

Sources of workers
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= A LA SO, " i



- Y Gminiany N T S TR o = v - ARPEraTTrE IRy e T L o S ],

A=l
B Job Charectoeristics Check-List
= . 1. dJob cycle 1 é 3 i 5 6 i
E minutes hrs day few davx few feaw 6 months
f ‘vyaeks months or longer
£
P 2. Number of johs at one time 3 2 3 N 5
i 3. Sinilarity of assignmenis 1 2 3 N ¢
5 essentially some- each
E similar what, unigque
£ vari.d
E
2 i e
f 4. Frysically fatiguing 1 2 3 L 5
= noriaal medarate extrems
o
¢ 5. Hentally fatizuing 1 2 k) 4 g
E normal n-oderate extrene
¥ .
£ &. Unusual hazarda: Type:
B
g Probability of occurren .e of accidents:
E 7. i'nplcazamt job aspects: Type
58 (heat, salitnde, pressure, etc,)
Frequency:
8. lnusual physical recuiremesnts:
{specify - graat strength, ete,)

., Any cosmon physicel impairments disqualifying?

10. Can icb be performed by hancicappnd? (Upecify)

1. Buzervision received 1 2 3 b 5 6 7

clcse mederate general none
12, Supervision given ! 2 3 L 3 6 7
closa mederas.e Zenaral none
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13, Numbzr supervised: 1 2 3 i S 6 7
P none 1t¢to 2 3 to 9 10-29 30-99 100~ over
= ind, ind. ind. ind, 500 500 ind.
= ind,
§.
& 1L, Personal contacts :
x Never Seldom Froquently Constant
2 a. Public 1 2 3 L s
E b, Other dept's, 3 2 3 0k 5
&
g ¢. Sacurity 1 2 3 4 5
- d. Subordinates 1 2 3 ks s
: e. Superiors 1 2 3 L s
0
: Ski11 Required
3
23 Normal Moderate Exceptional
& g, Public 1 2 3 4 5
; b. Othsr dept'a. 1 2 3 i 3
¢. Socurity ;1 2 3 b 5
d. Subordinates i 2 3 L. 5
s. Superiors % 2 3 L 5
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Viorker Characteristics Check-Lizt

Rate, on S-naint seale, the degree to which the Job demands special
shjlities of the incumbent, above and beyond a ninimum expected in all
-nployees,

R i L eLatines

hveraga Superior Exesptional
1 2 2 1. g

1. General intelligerce

2, Problem-solving ability
(rescurcefulness)

3. Spatial ~ visualization
. Ability to change set

i

. Analytical ability

¥
175
!F
E
&:a
:
&
.
¢
e

L
5
. 6. Verbal ability

7. Hathematical ability
8. Sustained sttenticn
9. Manual dexterity

10, Detail accuracy

11, Perceptual speed

12, Mechanical ability

13, Avility to organize own
work

14, Ability to organize work
of othors :

15. Ability to handle
people

\~'~!
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AFTENDIX B
TECHRICAL JOB CATEGGARIES

Definition of Technical lLevel:

Ganersl lsvsl of work is not of the complexity or scope of profeasional level
work, bul requirss sone Xnowiedge of princinles within a specialized area.

Scae college-level work or oquivalent experience is required, Waork is {ypically
oconfined to & rather narrow specialiy, but considsrstle complexity of task,
knowledge of principles, and judgment may be required.

The distinotion between professional and techmical jobs lies mainly in the
anount aiid breadth of knowledge of principles,

The distinciion betwson tecimical and skilled jobs lies in the emphasis in the
former upon inteilectunal rather than manual skills, and upon background
knowledge,

Defirition of Technical Job Categoriss

I, Draftsman: Make accurate drawings of equipaent, machines, structures,
or sites, Must have technigues of drewing, knowledge of comventions and
some acquaintancs with spzcific area., MNay assemble data from several
sources, May uss formulas,

A, Electrical: concerned with electrical systems only, in siructures
or squiptent. '

B, Eleectrcnis: coucerned with electronic equipment only.

C. Electronic - Mechanical: concerned with slestronic equipment and
mechaniczl systems.

D, Construction: concemed with bnildings, bridges or other structurss,
roads, and sites.

E, Mechanical: concerned with mechanical systems or aquipment only,

F, Jr, Drsftoman: simple drawings under close supervision. ILittle
experience, Does not iieet standards for general classification
as Technician,

II. Eectronic Techmicien - desls solely with electronic equipment: malin-
tenance, repair; modification, operation, congiruction, inatallation,
testing, calibration, design o. electronic circuits,

UK T RS W S e . - e e T T e,
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IIi. Enginesring Alde: sub-engineering work of various scris; draming,
rathematical calculation, gathering of data, scme supervision of
construction, Duties are varied, cf general engineering nature,
no spscialization,

9

IV, Mactronic -« Machanie: concomsad mith both electronic and mechanical
systoms,

T TR W T T

V. Hachanic Tsc¢hniclans coacerned with mechanical systems only,

e
<
o
L]

Fiuids Mechanict concerned primarily with hydraulics,

VII. Electronic - Photo~Audio Technicians concerned with electronics,
phctography, asd reproduction of sound.

Job Categorias, Pt, Mugu
fc.":g Beach P,D.'s

I. - Draftsaan
A, Reoctrical

2954

3433

702

21 vt YT 74 2 RN R AR ER e BT e

B. Fleotronic
3537
4209

C. Roectronic-lMechanical
2u73

Lo8l

L233

L2&)

k32

D. Construction 3

iy G B BN, S e 0 R N e R Sl i i AL
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E. Mechanical
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/ F, Jr, Draftsuan
3933
Lk
229
II Electronic Techniclian
2523 35L5
2530 351
9 270 3553
“ 27id 3554
k 2750 3769
i 277 3798
P 2972 3799
Br 3092 3800
& 3094 3802
g 3095 3900
75 106 WA
e Eikik L1218
£ nw ha2s
£ 3192 L370
- k2 11488
i 67 L9
§ 3468 LL93
B 3L9% Lhob
& 3u96
I3
L =
K III, Engineering Aide
F 3 3050
¥ 3589
P
8 IV, Electronic-Mechanic
4 2361 3353
- 2803 3542
Yoo Mechanic Tecaniclan
< 2229 3590
; 3552 4262
3858
e VI. *luids Mechanie
- 2387
gif VII, Electronic~Photo~Audio Technician
et 393 3888

7

b
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APPENDIX C

DEFINITIONS OF TECHNICAL JOBS

I. Tschnician: Ooe shoze work requires some knowledge of genersl princirples,
often of grea: ccupiexity within a limited area, and considerable background
of eduzation or aguivalent experience within this ares,

A,

B,

co

D,

sisns A technician whose knowlodps and skkills are in the
area of olactronics:s (N-95)

1. Electronician-Gencral: Broad, unspecialized knowledge of eisctronics;
works on a wide range of equipment, (N~36)

2, Electronician-Coumunications and Telemeterings Specialized kmowledge
in cammand radio, audio communications, telemstoring and related
areas; may work with miniature mnd subminiature components, pulsing
and shaping circuits, servc conirol systems. (N-26).

3. Electronician-Electrical: Specialized knowledge of 3-phase wiring,
moiors, generators, heavy duty power circuits, etc. (N-2;

L. Electronician-Computer: Snecizlizad lmowledge in digital computing
devices; works w:lt,ﬁ. pulsing, shaping circuits, storage units, (N-1)
S. Electronician-Radar: Spscialized knowledge of radarj works with

scanning circuits, radar pulsing and shaping circuits, directionsai
antennaz, indicators., (N-17)

6. Hiectronisian-Physicsl Test Instrumentation: Xnowiedge of instrumen-
tation, anginea‘:%ng mechanics, and strength of materials with electromic
recniding ; worky with small woltages, precision assembly, calibration
against physical msasurezant standards (small tolerances)., (N-11)

. Elsgironician-FPhoto<optical: Kaowledgze of optical instruments and
photograp? <): techniques coupled with principles of electronic con-
trol, (N-2

Engineering Alde: A techmician who has knowledge of general engineering,
including drafting, investigation of engineering proposals,etc.(N-i1
Mechanician: A technician whose knowledge and skills are in the ar-s of

\

@mecnanics, 14-11)

1. Mechanician-Genoral: Knowledge of general mechanical nringinles,
Including strength of materiais. (N-3)

2. Jlechenician-Aircraft: Knowledge is in area of aerodynamicas, air-
cralit power plants, controls, etc. (-1}

3, Mechanician-Missile: Knowledge of missiles, rocket propulsion
systems, lat ongines, aerodynamics and serve controls, (N-7)

Instrument Technician: A technician who has kaovledge of instrumentation,
involving alectronic, mechanical, optical, and phoiographic aspects, (N-6)

3

ii. Non-Technical mglmex One whose work does not require knowledge of general

p?u‘u:i Ples withir sres of competencs; apprentice-~type training ordinarily
suffices, (N~20)
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i OVER-ALL VERPICAL RATINGS FOR PT., MUGU JOBS
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g 2774 17 3333 3 Y]
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299¢ 26 1122 1.5 1
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4 ——am 39 L1333 3 1
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- 13 4333 3 1
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4 —_— 133 5551, 5 1
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-—— 135 5555 5 0
N e 136 5555 5 0
3495 138 33k 3.5 1
37 5 135 3223 2,5 1

2 26 1ke 3333 3 Y
85 3 11 3333 3 G
= 3095 142 3334 3 1

3072 143 3332 3 i
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Nefinitions of Anch~r Points for Over-All Vertical Ccele
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171,

Iv,

Must do design, and of rather complex nature. Respsonsible for
technical judgmentsy often rcesponsible for hlgh-level technical
reports. Little direct supervision of others.

Must dc desiga, but of 3implcr sort than I, Has mores supervisory
responsibility than I; does installation and inspection, May do

momm e sen ool T2 2 e g R SO N PR ST SE A Tl =S Ser I aew A
SOmME ropoTy WiibLilf, &3 Soiu LOGGPELJSNICS 0I LBCUNICEL jUGgment,

Has no rezl desimn work, except at the simplest, possible level.
Maw make modifications. Indspendence cf judgment within limited
aphere, [Loes installetion, calibration, inspectinn, etc, May
write depsrtmental reports. Has sound knowledge of very complex
systeus,

Responsible for operation of complex systems; inspaction, some
calibration, some installation. Independent judgment rarely
exercised; and theun in minor problems.

Does largely installation and operation, but systems are simpler
than in IV. Routine inspection. Little indepsndent judgment.
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APPENDIZX E

JOB RESEARCH QUESTIONNAIRE

This cuestionnaire 1s dasigned to tell us about you and your
£ellow smployees as a gruup, ‘e know something about many other
employee groups, but very little about your group. We want this is-
formation so that we can study the interests and tackground of succeas-
ful peocple in your kind of work, Please answer a1l questions, Your
answers will be kept strictly confidential-—in laect. do net put your
name on the questionnairs. The results will be reported only as group
results and will be used only for research purposes, The answers can-
not aifect your job in any way,

This study is being conducted bty & ressasch project in tus ~

U.C.L.A, Depariment of Engineering for the Office of Naval Research,
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JOB RESEARCH QUESTIOWRAIRE

Male Female
Age:  13-20 25-29 35-39 L5-k9
20=2h 30-34 Lo=-4y 57 o over
Ars yous
single separalsid or divorced
parried widow or widower __ -

How many children do you have? none __ = 2 ls or more

1 3
Your monthly income at presents:
below $200 $300-350 $450-500
3200-250 $350-400 over $5C0
$259~300 $400-450 _

Bow many peopie are dependent upon this income? (include yourself):

1 2 3 L S or more

¥Wnat ia your prssent occupation?

Are any of your relatives engeged inm work such as yours? jss no

Which ones: ralative field of work

T
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o 9. Living accommodations: own hoae rent apartmert or flat

s own apartment rent home leasa apartment or flat _
rent rom lease hcme iive in hotel

,i‘i 10. Do you bappen to own an automobile at present? Yes _ = no :
E' make year modal
g«k reworked of "hopped up” gyes _ _  no

% 11, iducation compieted: Check where spplisshle,

.§' Grade Jr.High High Trade School

& Sehool Schicol  School College Nare of Course Time in Montba
gzg 1 1l 1l

%T

&= 2 2 2

§eg

Ze 3 3 3 =

B b h

B 5

t

-3 [+

12, Do you intend to, or are you now obtaining additior_xal education? Yes_
No __
If yes, which of the following are your considering:
high school diplome
trads schoci cox;.rses in your line of work
trade school courzes in other lines of wosk
general oducational courses at junior ccllege or collsga level

nigkt school hohby or general aduecational courses

college lavel coursss isadiang to a degrse
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: 16,
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Which courses and arcas cf atudy that ycu have taken are proving helpful
ia your pregsent work?

Mathematics: Shop Courses: Scienue Courses:

Other Courses:

Number of years emplcyed: Q-1 2-3 -6 7-10

111l 15-20__ 20-25 more than 25

How many timeas have you changed employer or company?

o 6~7
1l 8.9
2-3 more than 10

y-S

Do you consider your presaat position:
Temporary

Pemanent _
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17. Wwhat influenced you and hcw did ycu obtain your first Hll-time job and
how did ycu obtain your prosent job? (You may chesk mose than one in
each column)

FIRST JOB PRESENT JOB

bast pay cffer you received

through privats saploymeni office

through a previcus employer
pesition with most opportunity for advancememt

through frionds

A 5“’&3%5!& 4 1 m%ﬁ“)vwm”

vocational advisor

through relative

location of work

T

approached by employer
bty investing in a business

PR R
I

through an advertisement

%hrough school placement office

through public employment

other, please specify

18, Did you have & shop to work in as a youngster?

nione at all

I used z fyiend’s shop
yes, 2 coxpletsa one at home

yves, but I was not allcssd to work in it often

ey

ey
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work bench with vise
ordinary hand toocis for
ordinawr hand tools for

LT
4

T
<
']
&
[«
*
Q

J
[~
19
[¢]
cr
™~
,-l-
o
g

drill press
Dowsr saw (table)
power saw portable

electric sander

—— rlanar
wood latha
—_————v.. metal lathe
e ol Joiner
Jig-saw
band-saw
———— grinder
kiln .
shopsmith
- . radiz) saw
————.. other

o&o workshop aquipment that you have at pirwmseats

wooarorking

metal working
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I you mere able to ge back and choose you: .ife work all over again,

which type of work would you choose?

BIifinesT
clerizymen
scientist
teacher
libracian
anrpenter
painter
—m—n.. machiniat
elsctrician

plumber

locomotive engineer
—_ Professicual athlets
automobile mechantc
radic repairmen
e __ bhotographer

prianter

newspaper reporter

P e Ce

sal agman

g oo

sales imanager
advertising max
2tock broker
stenographar
__._bockkeeper
office clerk
__production worker
butchsr
truck driver
drafism
— kool maker
electronic tochniodan

laboratory assistant

sociel worker

nurse

r—— >

your own job

member of the armed forces

——

unskilled laber
farmer

hneiness axocutive
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Which of the feollewing are most inportant in your gatisfaction wita a job?
(Check coluan 1 for the most importa.t item)
(Check column 2 for the second most important item) CHECK ONLY THRER
(Check column 3 for thz third most important item)

() (2 (3)

pay

'security

fresdom and indspendence

pleasant people to work with

opportunity to work with many poople

opportunity to meet people

great responsibility

interasting lwork

varied work

the nature or kind of work

opportunity for creative activity
healthful putdoor work

employee benefits, (group insurance, sick leave,
vacation with pay, medical. care)

opportunity to use your abilitiss fully

respect of others for your Jjob, and pesition it
glves you among yonr friemds

opportunity to help other pecple

chances for advancement

work which not everyone can do
work which is familiar

compatition

influvenca over othars

S—— i
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22, Which of tho following are most important iz your dissatisfaction with a job?
{Check column 1 for the mnat important item)
(Check column 2 for the seeond most important item) CHECKX ONLY THREE
(Gheck column 3 for the third most irportant item)
(1) (2) (3
iR pey
Job not steady

Job too hard

no chance for advancament

no chance to attain ambitions

lack of fresdom

work monctoncus

Job toc confusing

work not in liine with trainirg

work too confining

hours bad {long or irregalar)

Job does not utilige your full abilities

poor working conditions

unpleasant superiars

i Y b s Mk kR SR b il S Sl R B B i

unplisassant peopla to work with

dislike dealing with the publis

kind or naturs of work

dirty work

being awey from home

iack of employee benofits {mesdical care, sick lsave,
group insurance, vacation with pay)

Job physically fatiguing

i — g . L ——— —‘-.-ms*.y‘%
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23. Frcom the standpoint of value to society, place in order the types of work
%ﬁ&g below: (place numerel 1 through 10 in spar2s)(number 1 is of most
:g' Artistic {writers, mmsicians, actors, performers, artists)
f Clericsl (stenographers, sacretaries, bookksapers, cierks)
: Technical {tosl-makers, electronie, muirsas; droftsmen)
Somi-skilled (butchiers, truck drivers, fammers, production workers)
- Professionsl (engineers, lawyers, doctors, teachers; clergymen)
« i
i Politics (mayors, congrausmen, governors)
; Un-skilled later {night watchwan, building cusiocdian, laborsr)
LY R
:5 Business (executivas, managers, salesmen, advertising 2on)
8 Scientific (pure research, applied research)
£ Skilled trede= (cerpanters, palnters, machinists, slectricians)
2 2h. L3st all occupations in which you have ever bosn empisysds

A Y

x"{
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25, Have you ever dons repstitious production work: yes no

26. Does it bother you to work "under presgure”? Not always vas

(L5

ns only if the Jlob is difficult

. 27. Do you prefer to work: alone in small groupe (3 or k)

g with larger groups

28. Do you, or would you, encourage your son to enter your omn or 2 closely
related field of work?

I wouldn't insist{ om it bLut I would prefer it.

! v No; I would urge him to ofher work.

ﬁ Yes, 1 would strougly urge him to do so.

3 I would not attemnt to influence him sither way.

-, Yes, but only if he showed prumise and intserest in the work,

-

i 29, What length work project do you prefer: hours__  days__ months  longer_

g}? 30. Do you congider your preseni job to bet

g, ——__ very vepstitiocus - comewhat repetitious __ _s8lightly repetitious

varying only in details varying in major aspects

always different

31. When perfomming a work project do you usually:

immediatoly take up a pencil and paper to maks skatches and jot

z

§r~ aowmn specifications.
% maks & formal mechanicel drawing and materials list.
E o
f;é start to work directly with the meierials
% 32, Are you usualiy more interested in the
"_&‘L
i"“ gssenbly snd finilahing stages of a particular worxk project
f . plaming and layout siages of & particular work preject
¥ ——___ working and form'uyg stages of a particular work project
a7
=

AR Y, 2k e s e
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33. Are you anroyed by being required to interrupt or discontinue an activity?

:: ______naver —_ greatly

;f*,: ) sometimes e 8oon gat over it

EP always —____ Gous not bother me atl aii

5 8 1little —— camot Tast uniil completed

3. Pleass chack the statements which best axpress your reaction to working
with sguipnent and machinery shout which you lack detsil design knowledpge.

"

-

SSp

doas riot bother me waste 1no time in finding out

avoid when possible will not work under such conditions

T AR

noawaw +hrn~hé ah e manmr aliatrd awmnnbdrnes A ar anah
et sSe v Twa wesw Ml il AL A WOU“UJ AW A T b DL det Nl ME, A [V Rl A ]
it before conditions

) St

- 35. Do you iike to do production work which involves de1ly
: repetition of the same cycle?

36, Do you tend to avoid jobs requiring tha production of a large (over S)
mumber of identical units?

& — Jes no
37. Do you prefer to work froms
a compiete and detailsd plan or drawing
_,_‘ a rough sketch or verbal descripiici of a functicnal naturs
2 38. Would you feel vneasy about performing a so-called "quick and diriy"
i or "rough® job even though requested to do so?
v __yes no
39. Would your be willing to undertske = work pivject even thougn you d&d not
have all the materiale or tools or equipment at hand that you would like
to have?
3‘; _yes ——__ ko
-~
S
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40, Is there one right way to do everything?

{~ ppet _no
&:
2 #ls No matter how skilled yuu are, rou camnot get the top jobs without
F inflvencs or "pull”.
— i agise compliewly
£ This i3 often ths case.
;. Skill is the major factor in sscuring prometions
s
The best man will usually get the job
=
;".
_ Scmetimes "pull" will win, but you have to be skilled
= to hold the Job
t
i L2, There are inventions, such as automobile engines which can run 100 miles
E-f to the gallon of gasolins, which have been suppressed:
£ .
3 I think there are but I do not know of any first hand.
%; I do not believe there are any.
B =
%‘f I know there are from first hand knowledge.

=z
e

— I know there aren't any.
b3. Do you fa=el that inventions which would drastically upset our
economic structure should:
be suppressed to protect those who would lose jobs and/o~ money
—__not be releasad until arrangements have been made to offsat
their bad effects evenr though it might delsy release for years
Le reieassd as soon &8 private enterprise is able to do %0,

thus a2llowing the problems %6 work thamselves out.

i s i, A B A, AN D P S L - L ik
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The workman who makes an important imvention or techncloizz) changs
usually receives fuil credit (recognition enc woney).

in most casess, yeo in many cases he does not

as far as I know he . orly rarely does he receive

“does full credit
On this side check On this side chsck
tns five activities the two mast enjoy-
wiicl most interest ' able activities

jous which you actually dos

listen to radio or records
watch television
read for salf-improvemsnt or study
read for entertainment (magazinss or newspaper)
visit with frisnds or sntartain guests
attend movies
attend sports eveiuts
attond concerts, plays, lectures, etc.
participate ir sporis
rest or loaf
do home gerdening
tinker about the housa
attend clvb or church msetings
write
engage in amateur dramatics
make wooden furniture or knickicnacks
make metal cbjects or epparatus
ouild or repair sutcmobiles
paint or draw
model in cley or carve in wood
make ceramics
weava
raisa animals
cultivate flowers and special plants
eat out at restaurants
collect stamps, coins, match book covers, ete.
drink in bars and cocktail lounges
model building
raise and train animals for show
ganhlis
___ amatenr radio opoerator
hunt and/cr fish
. hiks and camp out
_ pienic

. Play cards

LU LU

I

Bo sure to check both columms.

—— e
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E-15

LS. Check those sections of the newspaper which you reads

Alvays Sometimes Rerely Never
e _ comic strips
EER special feature articles
SERIA sports nsws
—— editorisls
foreign news
naticzal news
—_— oo city or statec news
political commente
ey Y —— - society news
financial page
—_— e o theater and movie
eriticisms
RS —. book reviews
womsn's page
continuad stories
— —_ advertisaments
ST classified advertisemsnts

AR 2 :
P,y A
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Chack the msgazrine or type of magazine which you read resgularly

{have read at least two cut of msch thre

11i%e
Look, Pic and cthers
— Reader's Digest
Science Fi'-:".ti
ww  _iupuder ilechanics
. Phiotogrephy megszines
Esquire
—_.__ Horpers or Atlentic Monthly

. . detective or ocrims magazines

Naticnal Geographic
— ™27l or Hellywood magazines
——_ aviation magazines
wsctern stories
romance or true stcries
hontil g or fisnang magazines
adveniure stories

b
a— - —
s
——

autcmobile magazines

e lesuss duiring Ui past yoar.

Tims or Newswaek o other nswe magazines

Saturday Evening Pcat or Colliers

. body bullding and haalth magazines

\
’
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LG~ Please check which, if eny, of these activitiss you have engaged in
during the past yeer.

¢

:;, e, I followed 1local events regularly in my newsapspe¥.

7

g; ____ 1 gave money to the community furd or chest.

gg _ 1 tslked with my neighbors gbout practical ways in which our
E neighborhood might be made betisr—~for exsmple, cleaner,

; pleasanter, friendiier.

ff . I belonged to a lobor union, tusinessmen's organization, or

profsessional soclety.

[ coapntat oot sl !

1 atiended meetings of some local civic group.

. I was & member of & community service organization, such as

Parsnt~Tecschers Associstion.

1 served on a volunteer committee for seme community service.

s

I had some contact with a local of ficial about & locel civie

probles.

I collected money or carriad a petition for some loca) civic causs.

¥ ;gm fiﬂ;"@&w t

—— I taught, or helpsd in soms otlasr direct way, a voluateer young
people's group, such as Scouts, Y.M.C.A., etce

. ¥ wrote 2 letier to ilvw nowspaprr sbout some commmiiy problem.

I followed current rational and international sevent= i: ths
newspapers daily, and in magazinos weekly.

I discussed political izeswes with my friends.

T voted in the last nationzl alection.

I listened at leas? once a month to speeches and discussion programs

on the radio dealing with national and intsrmationai problama,

I voted in the last primary or local elecstion.

»

g ., 23
e
k;
g

I signsd a petition for ar sgainst =ome lsgislation.

w:
e

s

_ 1 wrots 2 letier or sent & telsgrsm to a public of ficial.

ok
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I, 7Techniclians:

1, Droftsemaas A technician whose primery techiical skills lie in

drafting; azcessory technicsl-level knowledgs is in an engineering

speciaity,
P.D, No, Rating
562 3
9563 S
956l 5
9565 L

2. Mschanicien, general: A technician whose knowledge and skills
lie in thz area of gencral rwechanical principies, including

strength of matsrials.

B TR B M‘M};gﬁam 105 K00 D A i .

g; y P,D. No, Rating

& 9360 5

= 2450 3
9h79 L
9528 L

3. Engirsering Aide: 4 technician who has knowledge of general
engineering princlples, including some drafting, investigation
of enginecring provosals in various fields, etc.

E.D. No, Rating
9383 3.5
9390 3.5
911 L
= o480 b
= 981
o by 5
e L, Sanitation Technician: A technician whoss knowladge and skills
= lie in the avea cf sanitary enginescing.
Koy P.D. No, Ratine
Y 9173 3
Lk
S
- -
LT
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5. Chemical Aides A technician whose knowledgs and skills lie
in the arca of chemicasl processes and principles.

P.D. No, Rating
9L32 5

6. Hydraulics Techunician: A technician whose kmowledge and skills
lie in the area of hydraulles engineering,

B.D, No. Rating
Iuce 4

Non-technical Employees:

P.D. No.
Q313

9365
991
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